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i,2-r)<7)U—rmm^M (1. 2. 3) b. MEW— !f 
a^a^feili ( 1 , 2 . 3 ) ^^'i^'^^X/cV-^'Tfe ( 4 ) 
t^zX 0 , Bft^JH}tL,/ca«ffl«= (12) ^^f^l^ 
-f-"3t^S#® ( l 9 ) MaBiSfii*: (12) 

mr^tirzy6^^mmizmiti^^tm.n!,^m (20.2 

(19) BUiaP-Hf^fe ( 4 ) ^3S®-tS 
l^-- tf'^e^j^SP (17a) ^m^. mMWimi^ ( 1 
2) :6>^%-ttii»fi)^c^&K*tLT, miie*^a5#m (2 
0, 2 1) C;»< 5 (17) ^fii;t/c:.ri:^# 




1 

K^ly-^mBitMb^ 4 7 0^V'>L-4 8 0 nmtfOP— 

ym:ii^ttmm'\tmm:i^-hiz^':>xmm^tt. mm 

mm^fifz^zb^mmb -r^ imm4 izmmimmm^ 

^'^^m't^^3<^iy-rmm:mim^fzzb^:mm 
b-th 1 =£r V -1 1 5 ^-rtit^ 1 ^ izmmcommm 

[0 00 1] 
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2 

[0002] 

^~i:m.uLx. mm. ib«l, wmz. ^^coim 
imywm ^mv^x mm^^^ b . mM^titzmnm^:. 
:^.)i^-omzmttz^mcrm^--yti:?&-thmt^-^~t 
im^^mytm-. mmcommmmb ixm^^^x. w. 

10 -hi,zjfm^ti-fzm^m:yei^miz-^th^wmm^ 
mz. mm. leist, Lj&^-i-mt. mi^^tj; 
amytm^^Lx. im^mi^mmmt. 
mmi:b-i^miii^tifzimtft^y6'mmizmiii tx. 
'j^)umimmi:±mi. mimmt:mLx. crt^ 

i;. mmmmm^^thx^i^zmm^iitzmMimmm 

>'X^Ai}mhiiX\^^ {tzbtli. #^BS5 5-1 2 
42 9-t&fg. ISI5 5-1 1 63 4 0-^i.^lB. |W|5 5- 
16 347 2-^4;ffR. nse-l 1 39 5^&fg, |Sl5 
20 6- 1 04 64 5-^^IB^ri;'\ ) , mm^M'^W 

^^m. mmmcommmbLxmvK mm-\mm^ 

ut^(r)^mmomm<^^immbL. zcomm^. 
mi^n.my6^mmm^n.tzmmmmyti^>^~ h b-^ 

^^mmizmtttimBmytmz. mm. smt. 
Lt^&mz . mmmiz x-^x. m^^'itmyei^m l 
X. m^^^m^i¥^m^L. im^m^m>i^m^tL 
tzm^m^m.mt,zmiiiLX . f^i^^/mwrn-^i:^ 
30 fig L , mmmmm tx. c rt ^ b-(^m^^$^h h 
v>{±^*7 -i jvM.-^j:}immMfA±.</z. m^i^m-h 

i a \,zim,^ftfzyf~-V'7-Jyiy'7y ^ i^:^'rJ^m\it:> 

tix\^^ ( tzbUi:. 1-60 7QA^■■'^%. m 

<^Tl-6 078 2-ti»fg, #^¥4-3 9 5 2-^^$B 

[ 0 0 0 3 ] s VF-Wifih ^^mMm.ifimm^tL 
lb. mf-mhi^^immmcTyj^^ju^-^mmLx . 

xmm-th b . mm^ iirzm^&$) i v ^iimmmcox.^ 
40 ;i^'-(^mzm tfz^M.(^mm^ ^ ^-r Jittt ^^-r -i> 

im<^m^nm. mm(^mm.mm^^b~^i5z^j:'o 
tz'o. mjmmizm.'fu^mmLx. ^mmmcom 
m^muiTimrfm^mizx^miiii^:^^^'^. m«i 
iimizm^L. n^fif-zmMmmmm^tkBiLx . m 
m<^mmmm^j:b'^i5z^d immmmmmw,'^:^^ 

A^^'/&i"fl]^,fLTV^.g. (fzb mm^Be 1-517 
50 3 S-§-^^fg, !(ffflBg6 1-935 3 S^^Krfg, #fflK5 



3 

9-1 5 84 S^i^ffH^i:') . ^tLt^<7)m\m±i^=~y 

[0004] myj. y l^-^Vv 7 -f i^-X r^t-is 
TttfflL7"ca:)t^f±i (fluorescence) i-X-rA^i^^^l 

c^DNAW^t^. y/kS»{*:±-C\ «^^^:l^)$^i-/cf* 

#:±T- . ■m^mWs § iiDtf^t: . D N A ^ ( denatura 
tion) W> • rn-/-r^ y:?''-S{:J; 0 . 

Jtc7)^-^<i: t-gil^te^¥t. BWi:-r^DNAi:ffi|| 
S^J^jr D N A L < (i R N A t- LTlRfS L 

TO- N A i> L < {ira— 7"'R N A fc mW^^ D N 
ABfn-tO^^SfKe^icm^L. D@3Kfcj;':.T. 

mifcB mt m&f^^-^t^ DNAt mn&3^£D n a 
ya-yt-mrnvx . K^:ici^i¥±cr,DNAt^\^ yu 

^^DNAtm^^^fzm. m^mmtrnM^^x. 

X. ^s^^iifzmmm^mmtx . ^ttzmmmta 

'T^DNAiD'^^^miiiLfc^-thtthX^l. Z(D 

m^t^z . m^mn^ t'imtii^i>^t *^x^ -s. t v ^ a 

[0005] ±]^Lfcwm'\im±i^'^~- h im^(^miii 
MmtLxm^^^mmmmmi^^r'j^. t-hyi^^y 



( 3 ) 10-3134 

4 

.J; 0 7^*; L , m\mm-rf^ Lfz% ^^k^m,mzm\ u x . 
{mx% hzim.^ixx ^^izt fmmx-$, o . m 

[0006] 

10 mmi}mtkLX a t-thmm] -e-ix-. b a fx c x 

iSMOyy ) ^CO»#'[4^^#:&JSf)S»rt^^r 6 3 5 nm 

^i^'yi-y^y ^ i^xTMzmm'^mx\ mytm^i^^^ 
Mzmm^tL&mm9mt:mmm^^j:4 5o nmco^M 
^o3te§rl^-r§LED^^lx. m^mitii^x^Mizhmm 
m^^mimmju o mmtmm^ iixv^:§>, ^ c7)iiimij^ 
7^M^^m.i,z}5\^xii. mwu-^mmy6mbL.EDt 

dfctTUi,, t*^L-^jr*^%, ^'^^-yt^Ji. WjlX-^ 
(DWi:»<LX. ^tiim&^\^±-&'±^ti!)b^ LED 

^:ftxT . mmymt lx . u~^mmmw.^m\^j: o 

30 [0 00 7] t:^:, *Bl^t^^^, 4 5 9, 3 2 5#0j3 

co-^mmnmt^zx "j^it. amfm^^'^^^ir^n 

19 . mmm^: . mmycxM^ Lx\^^td^. i^-^m 
imMtimm-th^bii'^mx-hh. L^-^L^^a^h. ; 

^m\^x. 2.\;x±(r>mmtxmm^hik^^zi±^ ^a-p 
50 mmmzi.'o'mt^mim%-^i\.xwA^ti'^'mt-^'t 



5 

[00 08] uz-^^-ox . ^mnit. ^-^com^mm 

[00 09] 

mmM^m^^mizx-yrmai^ti^. m^rcom-'&^l- 
^i^tifci^—^^izx-yx . mi^imwLfm^m.ii^^ 

T. ^miii^mzm<^y-^mmtx\>^:^^-i^. u 
-^jft^, u—^^^^^m<^^y~^mzmm^fifc 

^mzj:^xm^tLfz^miii^mzm-MLX. 7t«sij 

^Mzi5\^xm^^m^WL^tl}sb^zw.m■^i^t^y'-^m 
^\>zmm^fL^V'-^mmmm:m\^h^h\,zs:-,x. 
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[0010] ^%mcon^ Lv»IIJfiSS«ti3V^T{±. BU 

s fir V > § , *^Bji^offito*f ^ 1 {zn V r-c 

3 3 nmS/2:{463 5 nmCOU—^yti:^t^mi<^ly 
10 — f ll^B^fcSi; , 4 7 0 L- 4 8 0 n m<7^ 1^— TtK^ 

i^^zMt L\^mmmi>z^ti.it\ mi§M^m o 

6 3 3 nm^ /^dS6 3 5 nm<50}g^<r)^— f" 
HlOP— rilSa3Kl!Si3j;tA'4 70=^V^L480nm<;) 

^;fi<5Di^— r^KSrii-^ § m 2 <7)]^~^mm±m^m^ x 
i^->-hizmm,^rLfzimnmyti^mi,z^ttih b a f 

20 6 3 5 n m cOiS«iO U —(f^tc J; ^9 Jl©TirSg^:g3te!|%^ 

i^zx-oxmm^ti. mmtKmzim^tifzmmcomm^ 
m^n^ z b i)^x'% . w. 2cou~mmmmzk o , r 

mmzxKinm^fi. mmmi.ztm^ii.tzm\cm^ 

B-XMi±. 4 7 0^:1->L4S0 nm<^^;g<7)^— if3K^ 

30 ^^izu. m2crj,mm^MtLx. U'-~f'^m\^x^^t 
co-c. mmcom^-^mmyeizx-^x . myemm^mmL 

•So 

[0011] ^mmco^ ^fcSf s Li^nsra^Kt^ii^v^T 

mm^my6-^->-hi,zX'oxmf&^ti. mmm2cou~ 

m^. m^^cr>mm^s.WLfzm.mzxKimf&^tix 
v^-s, ^mmco^ i^izntL^mmmmi>z}s\^xit. m 

lSmKl9^«{i. SJ^>tC, 5 30nm^>,^L54 0n 

m<nu—^^^m-i>m3cou—^mm^M^mtx^^ 

^3<7)ix-ifjar®5t|g50^^,|g-t^:^,fL.S^-if3fetcj; *)M 

^^ti^mmm^. ^mume^mmtrimLfzmmz 

50 J;oT«jj^§^rTi^l., *l|eHo§ii,tc#aL\.^||Jfc^ 



[0012] 2isfi0gi^fci-^T . mfftmmc^mi^-'&unL 
fzmiz. mm^^^mmtm^^-tx . mytmm^. m 

7 0 nm^rV'»L4 8 0 nmCOW.M^U—^^liZX'yXW} 

MLx. mi^^M^'^^fzMzmm't^ztcr>x'^ 
->xmimm^j:mimmxhti\^. t <iz. m&^ti^ 

*><7>T«i^l^o 4 7 0^rl^L4 8 0nm<7)igiR£7)^— if 
tJ;'^-CJlfanXfg^^3tfe*i:LTiS, f^txif. Fiuo 
rescein (C.I. No. 45350) . ^Bats^Jd) T-^^iX-g.Fl 
uorescein-X , Wl^^il) X^^iv^ YOYO-1 , ttitst 
(3) T'^Sti-S TOTO-1 , m^iA) T'^StL-l, YO-PR 20 

0-1 . #jt^(5) r-^^§tLi.cy-3 i^mmm) . mm^ 

(6) T^Six|.Nile Red. ^5t3*:(7) f^StL^&BCECF 
, Rhodainine 6G (C.I. No. 45160) , Acridine Orange 
(C.I. No. 46005) , SYBR Green (C2H6OS) . Quantum 
Red , R-Phycoerythrin. Red 613 . Red 670 .Fluor 
X . Fluorescein MliTS:^^W FAM . AttoPhos, B 

odipy phosphatidylcholine. SNAFL . Calcium Green 
. Fura Red. Fluo 3. All Pro. NBD phosphoethanolami 
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8 

ne ^ t'trnt L < ffiffl^^ ^ t ^ . tfz. *^ 
6 3 3 n m S fzlt 6 3 5 n m<7)'^^cr) W-Hf 

x-oxsm IX. mmi:m^Wi^ /-zi^Azmm-t^ ; t <t) 

X%h'mt^m\t. 6 3 3 n mi /::{i6 3 5 n in(7)i^^ 
CO !f (C J; '9 US "I#g^c^.7e€l-»T*:^l.Ji' . •> < (^ , 
|5fi5E$tll> ^<?rC{r4-V\ 6 3 3 n mi 6 3 5 n rn 
<rymc<^)V—nzi. i^llK^tg^-R^feSi: LT{i. fz 
tUi. 3t(8) t-^^il^ Cy-5 {mmmm) . AUphy 
cocyanin^ h'W'* t < ffifflf i t ;i>-"C& 

\z. immziix^x. mmm-hz. um^fitzmm(m 

fll^fflit^-^. 5 3 0 nm^rV^L54 0 nm<7)i^:^c01/ 
I.C:i:COf^-l.^3K-fe^{4. 5 3 0^\,^L5 4 0nm<5D 

'i^^(^v~^\>zi.Y)mmiW£mt^mxhi\M. h< 

\Z. Wm.'^Khh<nX\tti:\^. 5 3 0^V^t54 0nm 

hxM^ ^iit^(5) -CSSn.?. Cy-3 (S^lffiM) , Rh 
odamine 6G (C.I. No. 45160) . Rhodamine B (C.I. N 
o. 45170 ) . itf3ts(i(9) "C^StLl. Ethidium Bromide 
. mm^mX^^tlhl&i&s Red . fflJis^dDt-^ 
%f\.h Propidium Iodide . W^it{\2)X^^ix.h POP 
0-3 . Red613 . Red 670 . Carboxy rhodamine (R6G) . R 
-Phycoerythrin . Quantum Red . JOE . HEX . Ethidiu 
m homodimer, Lissamine rhodainine B peptide tiibtfi 

^t.\.<mm-hzhifix%h. 

[0013] 

[-fki] 



(6) 



9 
^(0 
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1 0 




Fluorescein- X 




50 



YO-PRO-l 



[00 15] 



1 1 



(7) 
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1 2 




[00 16] 



Ni ie Red 




[00 17] 



1 5 





Ethidium Bromide 



(9) 



[00 18] 
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1 6 



accio) 




20 




Propiditim Iodide 
Q];;^^yCH=CH-CHH^N(CH,)3-^i-CCH2)3- 



CH3 _ 
CH3 \ 




POPO-3 



A aft. wMmmm^±fz\m'^wm^m.^^^ 

a. it ^: Ut. #^BS 5 5-12145 ^^fglclH^S 

fi7tr;i^;«r '}±mMwmt)^xi'fv\mwmm ( b a 

i-i, ) FX : yA (Cl^lt. M^^fiMg, C a. 

A{±Eu. Tb. Ce. Tm. Dy. Pr. Ho. N 

SO. 2T'3:)S. ) , #W¥2-276 997-^^|8t 

Sr FX : Z (dZlt^. X{iC 1 . B r ^3 it^' I 
^WJ; Ojl{fil-&::i'^*< i: t— Z{±E u 

BaFX-xNaX' : aE u^Miit-, XfcJ;t>' * 



*X' {4l,^-rtl^>. CI. BrBJ;t/l3&»^5^^^J;03i 

2. a{i:0<aSO. T-'C^h. ).#^^5S-6 9 
30 2 8 1 -f^fgtlM^^SfDt-feU tiM^^'EM^W.^^ly 
Any-yifSj^^^tftJT'Jb^MOX : xCe (iiiC. M 
{±Pr. Nd. Pm. Sm. Eu. Tb. Dy. Ho. 
Er. Tm. Yb*3 it/^'B i jS^/^'Sr^PJ: OjatftL^i!'^ 

:^rJ)-S.vj{i^:^. x{i. o<x<o. iffc 

) . ^fM^60-i 0 1 1 7 9-ti;^l8i5J;t>'|si6 0 

- 9 0 2 8 8^^fgtCi^^§^i/--fe U '^A-f+YS#±«^ 
dri^yNn^>!fH^m3t#:r25I.LnOX : xCe 

{C. LnJSY. La. G d*S jtt/L U35;*(i,^?.||j; D^l 

y. x{i. 0<xgO. IXhh. ) j;y#IIBBS5 9 

- 7 5 2 0 0 -^iSrlSl^ra^Sixfci-o tf 1^ Aff^Sa^ 
yMO^y!fS5l^:^3^#;Mii FX ■ aM^ X' • bM'" X 
"2 ■ cM"i X'" 3 ■ xA : yEu2+ (i^iz;. M 
"{iB a. S rfe j;t/C a3&>^=^-|,m O^Ji'tt-S^-:^ 

a. K. Rbj3J:o:-Cs55^^>^c-|,SPJ:»9MJffLl.iJ'->Sr< 

50 ii^i^^£hmi^ 'omtfLh'yti:< t h-m<Dzm±mm 
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SaS2. bii. OsibSlO-^ c{i, OSicsJlO 
;^->-c>, a+b+cfel O-^T-AO, xa. 0<x 
iO. 5X\ yJi, 0<yiO. 2mi>. ) H^A 

[00 19] 

lit. ^mmcomt ummmizM^mi&m^mKi 

Sii. 6 3 3 nmcr,mM:C^\^~^^^^-rimi <^V~ 

fmm^m. i . 5 3 2 n m<7)is*io i^—- r3t&igi-s^ 

2c?)t^— !fll^3Ki®2a it/4 7 3 VLm<rMMz<r)\y~f 

Jfe^fttZfeV^TJis Ml£=Ol— +;m«3^S?!gl{i:. He- 
N e l^-- r^agtc j; 19 . ^2 (7)l^-#l!j®3eai2*5i;t;" 
mscoi^-- t/llg^MSJi. (Second H 

armonic Generation) J; oTffifiS^^flTi/^^ „ H 

S^t:. mi<7)P-Hf)l®3KjSl:^^^>^-ii: 
^>^^^^-^f'^4^07tel&^C<i. 6 3 3 n mC^jgt:Rc03e* 
Sjat. 5 3 2nmi?5}S;R<J03KSrR|*t--&^l«7)^'-<:? 
n-f >/i?S^-6^J:lX5 3 2 nmJit±(50^^<7)^&M 
St. 47 3 nmC0^:Rc03\fSrK»t-g.m2O:i''-<^U 

^.•yi?s9-7j&im{t^>ifx'ct3 0. mi(r>)y-^mmt 

n-^ .y^5^-7Sr^jiL, m2c7)i/— )fJli*a3ti!g2 J; 

fzfm'\i^m^mizim^titiW¥i^<7)mimmm.. ^ 



2 0 



I^St, r;l/^y3?4IltCj;o-C^tt (denaturation) t 
10 1 2t'^mi^^^h^^ l5ttDNAiif>t 
fE^£DD N A t ffifliW^rD N A^, ^ I ^i±R N A Sr^^fe 

ttDNAir^tt?:, mwmi<zk-ox. ^^^yu^^-tx 

— ^M'cODNAcOffM (re-naturation) tfdi 
DNA- RNA*g-^#:<7)^jjg;Srfci5:a<, icOMTil. 
3aiiiODNAS-BS<;i;LT<.''«.<7)T\ 3g?®cr)jfe;SO 
M=Sr§m3fe^^-r^ie3Kfe^^fflv^T. Flu 

20 orescein. Rhodaniine B tiXt/ Cy-5 SrfflV^Tv ^tl^' 

ti. B^b^hmi^^coDNAtmmm^^DNA^u^ 
liRNA^mmtxya-ytimm^tLh. z<Dbt. 

te?Smi 2±com^DN ABi>T-imm^iiX\>^?,co 
X\ y'n- yuNAt fzliyrt-- 7'R n a t fflfflW=5cD 

N ABr^T-^^^^j^i^vN-f yui'^xix. m^mmyxj~y 
^mm-ti. L^-?>mz. mm^j:mmx\ ^s-^ru-yK 

^^xi^±xii. smmm^t:^^ d n Aiif;tc?5^/{)^\ 

1 2 1 . m3tfe3i*: J: 0 tifz^\tD 

N Acom^mmmmm^itt . 

[ 0 0 2 1 ] ia2fi. ^«ttffi3K#:>— h^^>y h 1 3 
m.im^Mt b ^ t,zi±^ liWM*^- 'y M 0 t-fti. 

X . mm^mm^i^- h:^-^-/ m 3 -y h . 
mw&mt^i^~h^—^v M 3{i. m2{z^^fi^x 
0 iz^ -yfcomiz^ wm^'mym^^ts-mi^mMi^m 
40 1 4«^»jss^i, i&3comizm.i±m mm-it-t) 

j^^j:}ico-^wm. let^^i^^f). mm'Bm^i^^>~ h 1 

ntmi^-h 1 5izmm^nfmf^mmy&wmi 4fpiz 

i4. tcbtif. ^-fy ■ yny h ■ ^\-^y^) i^^-^-iy 

mm^ftx\i^i,. i^K. immmut. Mfwcfc 



(12) #^^10-3134 
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[0022] sSi|Sf4'(OS5cSf ffigli^a<rj{4aEfliffB(4 . ;t 5 9-8iri: OKStS^i/^P— ^f^4{i. r)t^'\ ■y K i 

i«\ 5 iz tX . #Wtt:t3fe*^- h 1 5 c?J5W 9 izXML. ff^SRtCfL 1 7 a>i)iJE?)3ic§;fx;^^ 5 y-l 7 

mmmL. ^)mm,Zk i-J^tt (denaturation) L- 3£3^f^tcl 2 /{j-'^COmiTK^fe^l^ti^^tt^TKfti.- M 5 

^^t^i^±i,z^ MmDNAm)T-co^>^< t i>-mi:mm iim^i]\^izmti^ih.x . -m^ 5 9-2 2 i^zm^^ti 

Lx . m&^mi5j:t/m9mmnzx o . m^h .ik i. « mm ^^^lamm^. asas 7- 2 2 j; 

v^J4RNA^Mt14M^-ri.^:i;"«:^&tcJ: OIRIStJt j:t>B2£7):^=}- hvy^-f^-^-f T 2 H=»5i)'tL|>, ®l 

Tn-ri:K;?^i^fr±£7)^-l4DNAif>lrt&, Mffi^L o:7^ f^/p^r^-f r2 0{i. ^Ht^ it/s'-tri^r^At; 
flic J; 0 . /N-Y y U ^--f -TfK^^OD N AiOffM 20 =t -5TffiWt:S^13^C KzCsSb ta^•<^^M T;l^^ VmM 

(re-naturation) t-^cfiDNA • RNA^^I+ccOffM Sr^^T■■*3i9, 2 0 0 nm^V^L 6 5 0 nmiOi!fe^«3fe 

^fo'i^ra, ^^^^#:±c0^ttDNAffiff>V ^mS<t<, i^m^lg^ OTfc 0 . 1^2^7)7 =j- h ^71- 

{iEIS^ixTV^^W. rn-7'DNASfc{irn-7- ^T9^r2 Hi:, ^^*0-fe>-^AtcJ; O^Stt-fbS^tTt 

RNAi:^^&^j^:DNAir>i-c^^;6\ ^N-f XL NazKSb t*-3< v;Pf-T7l^>^ |J;f^!)K&#^■C^5 D , 2 

mMitmmyu~y'i:mmti>. Lf^i,mi>z. mm o o nm^v^ts 5 0 nm<7)ig[So5t^^^j; < . mm 

v^-Ti ^: tcJ; 0 . te¥^it«s±m. eeufifg^ ^^i" T§ ^^cO'mmm^j:'^fz2-^<7)y^ h^}i'^y°^^T 

■r^DNA®fA-to;=^3&^\ ijfcS«SiijO*'##StiJtDNA 20. 2 1 Srittt^i ttij; 0. «ltfi-r^^3i;c7)a^;ftt 

¥^tii> , ^m^'itfzm.^-^w^bmm-\tmy6 30 i07;}-bv;kf-T9^T2 i^^^^ms^rti^aiLT^figL 

hi5tt-. ■^mmmis.-^h'tx . myeui^^ fzmmmi:. mmf'-^^ t lx . mtmi,zM^mts^ 

i^i^-h 1 5izwm^tifzmm&.m^{^mi 4izm^ ioo24}miiz^^tihioi,z^ ^io^^h^/i^ 

ti. mn^(^mmmm^n<^ia.mmm*K mmm$ ^y'^-(T2oi5j:r/m2cr>yt h^)v^y'y'<T2 1 

x\ m^&.m^i^m 1 4 tc^miaiistts » mmizn, ^K^tL. mic^y-! /p^gpw 2 3i5j:u' 

10 0 2 3] :^mmmmizft>^mm.m^M^mw:irZ}^ m2(Dy^ju^§^ti2 4:bmw.^tixi3^.micoy^ 

V^Tti. Hfftffl#;^^</ h 1 0 i>Wm'&myti^>'~ hJ- fP^M$t2 3l±. 3fe«7 /l^^ 2 3 a . 2 3b. 23 

~-yhl 3i,m±V<Mizm~l^Z.m'^^mzn.l 7 aj&i c^f|;c/^IlIK^tg^R^tJ;':-T«^$:^XTV>^, 7 
ffM§tl./::59-l 7aJ:t/V— !f3t4^Hfiffl*±tw 40 ^;t/^'23att. »3c7)^— ^'11^3^1® 3 ^ffl<,^-C. K 

iRm§-li:f.QP^Xl 8^ifitfzm^^-y K 1 9$#«j 2tc#i^Lt^^-&m7t-fe5l^JiriiatT. 

^"^^^ti.zX'ox. m¥^wi^i2^^\^i±mmnm. ^m^Mih^^zmm^tiiy^/v^^'xsb^. 473n 

h 1 5cr,immm^i^m 1 4tf0^ffi:*>V— 1^3^ mO^;R03t^>^ >y h L. 4 7 3 nm J: 0 

4fcJ;0^$^x^J:dlc1i^§^x. *K^¥Sit#;l yt^mmt^^m^^lX^^^. y ^>V'$^2 3h\i^m 

^(^m%hh\^i±m]m^\i^i^~ m 5 :6»^><^)«^3e 2<7}]y~^mmm2 ^m^-^x. m^-^nv^ 1 2 

{±. S 7- 1 l\.zi. DSItSn-T, gj^^ttoM^^ 2 tl.Ti^i.M7tfeSSl)^aL . mitt:^^^^ t ^ 

1 hv;i''^r5-<T2 0.21 izi. ^mm^ft^ ^■mij-hm:t>ti:^n^<^m.mzmt. ^.m^K^y 

i.o\,zmj&.^flX\.-^t, m3},±^ ^y-lKommWm ^^U^X^hKl. 5 32 nmC0-&^cr>y6t::^-yhL^ 53 

X'h^. m3l,Z^-^il^^^t,Z^ ^y—17cr)im^^ 2nm^^t'^^<^^X'>^^m^~t^^mi^LX\^-i 
mzl±^ ?L1 7a3&^ffM$^xrv^§, fLl 7acO@{i:. 50 S^>(C. 7 /l^^' 2 3 c{i:. Ill OL— !flil^3fcM 



(13) 0-3 1 34 

2 3 2 4 

7 JV^X'h 0 . W-^ttm-^^^'bJBte^tlS ®. A /D^J^HS 9 tA:ti$ns , SMi-^ti, A/ 

5feSr3^«yh^l>tt«S-*LTV^|,. ^2cr»-7 >f /V';?t»« r^^X-\ i^'^yKg^(iS:M§^X, :M>v^y7T 

2 4 (i., 2lS:07 ^- 2 4a, 24 b <vt)gi.7tlEllEnT 4 0 t^ASJ §fL^ <. ^ -< y^^'-y 7 r 4 0 {i„ 1 5 

§^i4 7>f;l-^T*'9s 6 33nmc7)}g*03t&;&-/h "9 t J; OA^^'^i^Wt-'g.jSfiA-^y :7r 4 1 ttii^jS 

6 3 3 nmj; Di^?S^;ftc7);RVi3fc^3Sj!a-r§tt«&^ il^, ail'ftA"v7r4 F;fScO^Mcoe«T-^// 

LTfe 0 , 7 ^ /t-^ 2 4 b {i. ^ 2 iO^-- f Il^a^lig 2 taifS^Xl. t , H«t"- ^ ^ . HfWl^«4 2 ttij^l 

a-ffll^^T. S6^^!t#:l 2t:-^i;nTl^^lS3tfe*&a "T-S. J: 3i^fllfl!c§^TV^§, H#^!La^«4 2tcA^I^ 

&S3ec7)^g;Rt:JStT. filffl§ii*7^;P^t*0. 5 lE'BSti, ifimr-^'ia'li^S3{)^^>g!;^ai$^iT. ^^^^ 

3 2nma)mM:Cn^'aiyW. 5 3 2 nm J; "9 i>i^:l tjEtT. BM^JaS/^iSfiStL. C RT (ia^ii~f ) 

tX. 7^ hv;l.^T7-YT2 0. 2\i3i.Xfy A JVif 4 3fcj;t/^-rf^''-K^i:*^/i.^^A:^3W54 4&fi;t 

23a, 23b, 23c, 7^;^i5'24a, 2 4 b Tfc 0 . fe^^^litft 1 2 t=fdli$^7tM^limSiS^ffi 

ail*f 2 SUklim 2<7yy < fUi^mm 2 a ^ti^-fl. nm^iy- M 5 tcj^JjScS^LitW^ffi^mS 1 4 tclB 

m^zm^SL^ttX tiK A-ti^m 4 lBfaffl#:;6^'#»I4:t^#c^- h -C 
[0 0 2 5] 114 {i:. ^¥'^•y^■19^flli./^3te^^^ 30 $>?>WiX1:^hZt^zJ:K> . ^yhn^}U:2.--y h4 

-yhcom^mmxhi. mdizm^^ti^^diz. 3K^jl 35&^ gujwt, ^ii7)i/--f'ji!jiB3K^iiK ^2c7)i/- 

l^TYr*§^l^MlJ^^[ftIt^iJjirtg=5rS«2 9 t, m-t^tt hlZ. 7<;P^23a, 23b, 23c, 2 

»S2 9±tC|lI^$jfif^±^S^-:5'3 Oil, 4a, 24 bc^V^-faj&^^iiS^tT, BfiiOli^ffXO^ 

^-^3 0toffi*W3 itIiI^§n/::»[llKg|5«3 2 Bfl4&-t^J; ^ t=«Jt§iiTV^|,. Hi t^M^TJi. m.^ 

b . ^mmm^ms 3 1 . M%§mmM^3 2i5^x/m) 1 2 tiEiss^/tm^t-fefgiOHm^M^iK'S.^'^ 

lH]feSPW3 3fc^[IISn^^'7-f^-3 4i;, V-<^-3 *«SixTV>2. . M3t-fe*c^W«^t5!^JXI.*i^tC 

4c?)5SfP:6^M^S^X, ^--^ FU-;U3 5(Cj; 0^"-f H§ It. ^^U~^l,Zi 0 , A:ft#®4 4 fc®7^fe5|c^«^ 

iloo, ll4fc*3V^-CX'C^S:fl^±^S;^[fi]tz#i)iJr j&^A^jSti. -y h4 3{4, A:^^S4 
tg^r^t^^ V K ^ 3 6 i: , >y H ^ 3 6 ±t|4|^S 40 4 AltJ § tifcm^iM^lZ L/c*^' -> T . ^ 1 O 7 * h V 

K 1 9i:^lixTV^^. SiJ^ffl^-:^'2 ;P-^T^-f r2 0*5j:tXm2<7)7^ bv;t^f-7°^-< r 2 

acomtin m^it-f) fcJd. fetAHJI^.ix;tn>/ K3 icOV^-mA^Sr^JRL. ^li^^-:S'2 5i3 J:t/H2<JD 

7?!)i|ll®§n., iiMffl^-:5?2 8£7)IlH5fct/S>i*'5 *-^2 6 W->-fiX?&»^Sgt!)LT. ^Ii07 ^/t-^gPW 

»^2 9*iIiJ^:fe-|*I(;c^i6§tlSJ;dtC«JtStl 2 3^^J;Wffi2£07^•;^^g|5^^2 4c?)V^-ri^3&^t:IIIte$ 

TU^, ^^2 9ms 01(7)7=}- h-^/k^r^-fT 7-f;W^'23a, 23b, 2 3 cOV^-riXyft^^^ 1 

2 0, ^2<?D7^hv;Pf-r^-<T2 1. Illc07^;p c07:t hv;l/-f-7°^-Y T2 OtOHUffitf4aS-ii:-I.J&\ * 

^g|lM2 3, ||2£07^;l'^SlI*?2 4, lgltfO^:-^2 -SV^tt, 7-f/P;?'24a, 2 4 b i7)V^-rit*^Srll2c7)7 

[00 26] *sisiffi«oiiifft^^aD^atc*3v^T IS 1 o^-Hfiiia^?!! 1 , m2cr)U-^mm^m2i3X 



(14) 



2 5 

//ffM$tL>t S 7— 1 7 cr)Jl 17a ^ffljjiL , fil^ 
1 StcJ:-5T. 1 i 2f0^ffi 

fe*/j^'ije § ti . niti)'^^-^t ill, . 

[0028] 1 2 4>f)*7Kfe**^ ^fi 

KMyfmi^zmf-^ti. :^nt^^y~2 2izAmtx. — 

Fluorescein, Rhodaraine B tiXX/ Cy-5 l/Zji -o 
C'y-5 , Rhodamine B , Fluoresceint^J; OS^S 

x\ m^^Mtt^it. man. m^mmc7)m^m^im7 

4 3{i, tM^m^iiZLfz^^'^X . m2cr)^~^2 6lzm 
S&fi^&tU:^rLT. 7^;^:^'2 4a;^l^, ||2<7)7=f 
/t-^r r 2 1 cr)^7t:]irc?)BygKtfirgt-|. i '} tC, ^ 
2c7)7 ^;P:5'gpW2 4SrIaI!KS-yr/v:f^. ^l^Ol^—ifJij 
®3tili 1 Srf^I&$ -tirS . m 1 <^V-ifJie3t 

5 ^-StCcfc DKIt^tLT, 3t^^-y K 1 9i,ZXMtT 
h . 3K-¥^>y K 1 9 ^^Alt t/t ^-if3K4 ii, S ^- 1 

2Jit:fl5i!m$-tir^.tL^„ m^^^v K 1 9{±. ±^ 

w^-^so^z^y)^ miiixxm4i<zi5\^x. xx 
^^ti^±^^:fjmzmm^ti. tfc. 3^^-^^ f i 9 
^^mmt^tifcmu 2 9 mi^m^t- ^ 2 s j; d . 
m 1 *5<it/M4 , Yx^^ti^wim^jsjfliiz^ 

m^tl^fcl^. m^^mi^l 2ii^ 633 nm(7)^^^M£0 

^m^mi^i 2iz-tttix^^i cy-5 j}mm^tix . e 

6 7 n mi7)i!fe:Rtc t-^' ^^r-r^m3fc50*^^>tLl> , 
[0029] 1 2 tl-^JilTV^I. Cy-5 

S^-2 2(cJ;'?-:^Itritc^lt§n.T. ^Ii07=r>^ 
9 r 2 0 *5 i i/^B 2 CO F -?)V^y°^ -^72 

V4 3it. x-ti^m.4Ai,z^ tir. mm-mx$ih cy- 
5c^mm^m^Mh '^(^m^^m^-wx-fi^fix \^i,b^ 

tt. m2co:7:^-h-7;l'^r5-<T2 itcJ:0««Wt:«? 



W^Tl 0-3 134 



2 6 



AXD^tli3 9^:J>LT, ^-f >'A-.y r 4 0 iciM 
0 . 1 7 :xi)-cr)jl#T — 9 -Y >y r 4 0 (cfB 

fiiy' - r^- (d , ^ ^ y > N r 4 0 iMfiv vy -7 r 4 l 
(-£U^J§m.. ^dLT, Cy-5 /j^'ij^-t-A.ix/i^iJtSr 

t4 l:0-/i>, IiifWlgK4 2l<zn!,-)]^ix^ CR.T4'i;" 

ttP'lilftii . Cy-5 {C j; D Wm^ tltz D N A iOH#& 



[ 0 0 3 0 ] 111 o^\^~^mm^m 1 1 i s ijiB7:,i-^T 

^ht. ayhn-;kJL-.y h4 3{i. SJ^Sm^-^^ 
2 8 iz%%mm^i: ^ti LT.«^29^tfc «^f4» tfl 
!/f §-ti-^ i: h 1 1:, ^30 tB 

:hLX. V )<• 1 9 . it ^/iBtc^M $ ^tfz 

'<k. mi<D^-f25{z%mim^m-f3Lx. ^^j^-sf 

20 2 3 b*i\ ||1^07:r hv;l.-^7°^-Yr2 OOS^fflcO 
H>rg|I(;fiS-t§ J; a t . m 1 }V9m^ 2 3 frlUlE 
m2 0U-ifi}^a3ei!l2^#iljS-ft«,„ -^olS 

:Ss ^2<7)^— rji(ia3Kil2/&^/?> 5 3 2 nmO^^SiOU- 
r7t4*s^-ti:^>tl, ^-^f5e4iS. ^-W^n-f.y^a 
9-6tCj; O^'J^il, ^^Vi^'n-^ -y^'5^-7^iSi!i 

Alt^^, 3t:^^.yKl9(:AStLJ^^-f-'5K4{^. 5 
■y-l 7c0fLl 7acoa3iiL. dl^y-X- 1 8 j: 19 . Ig 
2}:},zm^^t:>iXt. ^^-y Yl 9{i, 
30 ±^Sffl^-:^'3 0t^J;-:>T. El J;t;^H4 tciol,^ 

>y F 1 9 /&W{t^,ih.;^c»K2 9 {ifiJ^SM^-^ 2 8 
(3j:oT. iaiiii:?Xll|4tcfci->T. YT-^^SixSiiJ:^ 
W^^\mm-^flhfz>^. *K^5fe:lt#:l 2{i. 5 3 2 n 

m%-^m^\2\.Z-^±nX\^:h Rhodamine B 

tmn^Kx. 6 0 5 Ti.ma:>m.Mz\^-^^^'thmt 

[003 1] Ss^^^l 2 ^^#AtiTV^|.^3Kfe«T- 
40 hi Rhodamine Bi^i^^^ti^flfzm^i^ 5 5—1 7 J: 

-oxmi^fi. ^fta5 7-2 2t=j; '9-*f^a^cRl^$ 

micr>y^h^;Vi-y7-(T2 0iiXX/m2cr,y 

^ h^/u^y'y-iT2 nzi^x. mmmizmm^H 

I, ayh n-;i^j- - -y h 4 3 Ji . Cy-5 comytmi&<^ 
0 fcMV s Rhodamine BtfO^^KH^ STgE^^B^ll, 
^ti-iOfg^KfiW, X-^^^4 4iZ. Xii^flXK^h 
t%lt. mi<7)yis:V^)l'^yy-(T20liZi:y)^m'i 

XlfA/-D^m^3 9^^Lx. ^■Y>'A--y:7r4 0(: 
50 19 .. ly-( >'^<m^'f~^ifi. y 4 7 r 4 0 



(15) 
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2 7 



2 8 



i: . MMf—^ii . 9 y^* V :7 y 4 0 :^>^>3^fi>' < v 
t4 1 tC,4l:;'3§;h^, <! d LT. Rhodamine B;ei^<^,|^1± 

a. 3iifi^^'vy'T4 1*'^5. iaf«5Pli5lS4 2(C{li:^J$ 

IftT^^tLfjlH/tii. tihodamineBfirJ; o'Ctlii 

-m fcteifs^i, $>-sv^{i. M«Mffi^a lo 

[00321^2 (^]y—^mm^m 2i,zxh mmif%T 

2 8 t:|E»fi^^ ffi;f3 mU2 9^i>b cOiiMlzm^ 
i: b i>l,z^ 3 0 tc|gK)fS^& tii^i 

Lr. 3fc^^-yK19^, iti^-fjigti«^f§-ti:fcf*. 
mic^^-^2 5fc.|B»fi^^til::^tT, :7^;^i5'2 3 

|g 3 cr,V~^mmmM. 3 ^> 4 7 3 n mc7)^:goix — r 

7fcJ:-?mit§^i/^M. S^-8^^J;'5^I^§:^^T, 
K 1 9\,zKWrth. ^^^y Y l 9tcAlt L^^ 
l^-¥3^S4{i. 5 7— 1 7C7)7L1 TacoaiSt. fll^y 
X- 1 8 i D . K^SW* 1 2 ±tJlX^§ -a: <i>:ai, , 
^'^•y Kl9{i. ±^Sffl^-^3 0tcj:'5T, Hlfe 

K.±it. ^^^y K 1 93i>TOft4>ix:^a«2 9{iir| 
^ffl^-:J'2 8t3j;oT. iai*3it/M4tc*3l^T. 30 

1 2{±. 53 2nniC^i6fe*fO^— r^4tJ:'5T0. ^ 

ttrv^|> Fluorescein;{)^ljjB$tlT. 5 3 0 nm^m.^ 

Ti4. 4 7 3 n miOiS:^S-*-ri. -If' 7^4 ^Wfh^ 

h<^X\ LED^fflV^^^^tibLT. ^^B^«7)5^^:^)i 

[00 3 3] 1 2 {C-iriixTV^S^3tefe*t- 

Fluorescein;6^^%-ti-^>iX/^:g3^{^, 5 5-1 7 J; 
•o-CKIt^iX. H:%e5 y~2 2t j;-r>T~:^r|tilcK|t 
^tiT, Illi7)7:t hv;l'^>'°9-^T2 0iiJ;tX^2<7) 
7=rhv;l^^7°5^T2 U^i-DT. 
I,, :3;^bD-;U.:xzi>y h4 3{i:^ A:fl^fM4lz. M 
mz. m±&mX-^^ Fluoresceinc7)H®&i3!^2*^E^t 

Mt-^i50;?t&. WI^S 8*5 j:VA/D^Mff3 9 ^:rr- 50 



7 r 4 0 ^> Ji^ffy s- .y 7 r 4 1 ttj J J S ji. S c L 
luoresceiniC j: -r^XW^M^ixtzDN Aaymm.^■^^X■ii 
[0034] m^. #»l4M3Kf*i^- h 1 5 (CfM^fL 

t-hyi^'yi-^'^y ^miSi, mmmiffwmttcit 
mf-^mmMimu^M^mizii^ mmm^=--y h i 
o^z^xtx. m2iz^^tummiimmi^'>~hJ-~-y 
histK mmm^m'omMiz-i^yh^tL. fzbta. 

■ 7'n>y h -VW 7-1; ri'-Y -^r-i^H y^SfiJfflL 

t:MB=F^commW:mmM<^iiLmmmmm^tix v ^ 

1 5A\ r3^4fcJ;-:.T^SSfiS, Z.coJ:d^z. 

^X%hW^Xtl^m4 4l,zXtH-?>t. ayhxj-jp 
a.-.yh4 3{±. Ml CO^-^ 2 5l,zmmm-^i:lii1lL 
X. y ^}i'^2 3 cif^mic^yth^}V^Ty4 T2 

o(r>^^m<n>mM^z^m.-rt j; ^ t^. ^ i ^^7 -f jv-^m 
#232: ihsks ^fdik . mic7)u -^Mmyem i ^^^» 
^<^m^., micou-^Mmytmi^j^^^-t^ 

a/vTl/— r3te4{4, T^^^^y VlDCO^y-l 7 mm 

^ftfziii 7a^ajiLT, fli-yxi 8(cj; 0. wm 
^mti¥i^-h 1 smm^tvtamm-^^itwmi 4<n 
ftmm^sn.. mf^nn%i^mi4<^wmi)K w?--^ 

^W^12tt.'ofz<nm^ZLX. 63 3 nm<5Die^S<7)^ 

— r*4 i^zx^x&^ixx. mm^itmm 1 4 (c# 
±fLt'm^\m%m^]y~^m4 hzk-^xmm^itx . 

>XlQl<zXnmits:^b^tLfzr^. 5^7-1 7(;j; -5 

5 fc^S ^> :5>it S -fr ^>aT 5 5 - 2 2 {c* 
t>tL. ^:^SS5-2 2tcJ;0-:^f^ii^$fLT. ^ 

l<:07:i- b-7;P^7°5-<r2 0*5 J;?/^2c^7^ hvyj^ 

[003 5] Kti^mA 4 (C. a«ffl#*^-#«'l±S3fc#: 
i^-Vl 5X'h^'^ifiX1^^tLX\-^th%\i. ayhn 
— .y h4 Bfi:, m £7)7;f h-^yp^r^-f T2 0 



2 9 

iti|ilS3 8*5j:VA/D^Ji^3 9^^LT. ^-Y 
• -y r 4 0 (ciM D . 19^ >-^)-<50ilfaT^"-^>0^7 
y/ s; .y 7 r 4 0 (:SH1»$ , 15^ yj^c^Mi^'f- ^ 
ii^Mi^ti^ t , li , ^ -f s'-v 7 T 4 0 

'^i^fivS'y 7r4 1 (Ctt5:t)$^^.-g> „ i3LT, #Wtt^ 

ui. mmmmm m^'^i') tc^-^T. M/fs^ 

^mmmmizxtiit. micou~^'mmm^.i . m 
2(r}\y ~-^wm%m 2 Si! J: ifm 3 o i^-- r ja^jtii 3 

^fOl^— r5e4{i;. 3K^^-y K 1 7-I 7(;?rM 
1 2 S>|> l^{i»^ffi®3K#:® 1 4 (r)im\zWM^ 

'^tt!S3K#;Jll 4c7)aHSr. ^-^f3fe4 tcj; O^^L. 
m^-XWik- 1 2 ^ V ^{45W^tt^jK#:Jf 1 4 ;5>^>^-ti:^> 

I— 'fm®^!, B2t0l— f^Mi©3ti!l2^3j;t^B3 

-iT2 iizj:^x. y^mmzmmLx^-^^. uz^^-y 
X. m2^u~'mm^m2BXv^m3<Du~^mm: 

=3rfflitT-\ !f7^^4t=J; 0, -mmx\ m'¥^^12 
* I. V ^{4ilE|^tt;S:)e#:Jl 1 4 tfO^ffiSr^S-f ^ i b iiK' 

i>(:. i-^cr)mm^^m.^mmzxK). essnmcom 
^cou~^m4 ^m-^w, 1 <r>v~^mm%mi . 5 3 

2 nmc?)^fti7)^-1f3K4 S^i-§ffi2c7)^-ifJiF^3K 
1!I2J3 j:l/'4 7 3 nm(73jS^-^c7)l^— if3t4 $-^-t-S^3 

^iv-^mmms ^m\^x . im-^^i^ 1 2 {3#s5fi 

3i51(M^^^?^K-^r l.^-g,<?)-t\ 6 3 3 nmcomM^cniy- 
^±4 t J; D ll® «rf 5 3 2 n m^0^^«^0 
I^-if' 3K4 1 J; 0 limig=$rM3life«fe i;tA'4 7 3 n m 

m^^-±m\z\^}L^'^^ztt^m.^z^j:h . is^az. 
mmmziti\f. mi'm-±m¥fii2i,z%m^tifzm^ 
mhzk-yxmm^iifzD ^A(7}mm:mm^ioXumm 



(16) #W^10-3 134 

3 0 

~^<7)mMXhh4&8nmi: 19<KV^4 7 3 nm«{^^;R 

T)vziy\.-nzi: mmmzmm^mzim^ix 

^^'WttLm'kmnLXV^:^cr>X\ y ■OV^ 2 3a.tj; 
^hifX%. Lfzii^'.X. S/NJ:t*^|t]±L. J^lsJ^ 

S2-Otf07^ |.'7;^^,7°^^7=-2 0. 2 1 S:iii.TV^|. 

§ ^ t . A:^^f54 4 mt^m<ymm^x-y] 

-^^Z.}i\iZi.-oX^ •0.yVu-^)V3-~v'V4 3\,zk^^ 
Mlcr>y^h-7J]^^y"y-^T2 0i5XV^m2coyth'7 
/l^y'y-iT2 lcr)o-h. ^<^m^^m^->^^-\tC:>tLi> 

^tiltthiz^ Mlcoy^/l'^mM2 3$):S,\,m'm2 

<^yy^jv^mm2 4tmm^tix. y^)V9 23e.^ 2 

3b. 2 3 c$>|,V^{i:7 -f;^:^'24 a, 24b(7)d'fe. 

V ^{i^ 2 O 7 :r h -^fVi-yy -Y r 2 1 OMHicfia^ -ti: 
^>^/of*(;r. iiit^i— -t^'Hia^fejgr, m2a:>\y~^m 

wm2i5kum3</)\y^^^mm^m3^dib. m^m 
^^^m.'mm^m^ lx\ ^^m.%-^mt:mmrth<^^z 
m Lfz \^-^mmmmtimKZh.. \y-^m4i)m-^i^ 

Ii4 4 iZ. BMI<*«i#mttlg3tfti^- i-^A 

<oy:th ~r;k-f-r 5 Y r 2 o r? >- h 0-71,-^- .y h 

4 3tJ;D. Mi!^§iX|,fcti,{C. 7 ^;P^gPW2 3;i)i 

Hlfe^ix-c. y ^^1-^230^^^ mi^yt h-^ji^-f-y 
7 r 2 0 cottrHtc&s^ -It 6tL/sf*(: . m^'\tm^ 
^mm-th c^izm Ltzm i ^\^~^mmy6m i mi^s&s 

<^^-i?-mia3Kii2^^i,^{i^3 <7)U— HfJliH3\f|g3 ^ 
f^US-it. «S^e^7Ki4=Ji 1 4 pf^t-^^fLfcMtltx 
^-;p^(^-gp^^^ctiJ§-t#-CLtvv Jic«tmjiifS&. mm 

[0036] ^^mi±. ui±(omtmmi>zmmi^ti:s> <r 



( ] 

3 1 

fc^-^^4{±. S 7- 1 7 tC»m§:^X/cfL 1 7 a ^ii 
flU-yX'l 8(=j;oT. mmiWWl 2*|,V^{i 

mim 1 . m 2 « +/ja^a3tiii 2 ^ j; scou —f 

J; d I, ^^Ji^. ^=7-17 \z^l 1 7 a S- 
ffMI-^ ; t im^H>'Zmi±X^j:< . ?L 1 7 a [zKx. 1 
5 -7-1 7(cP—Hf"3te4S^JiiS;-y.-^rj— f ^ >'^- 

<^^. 5 9-1 7tc^^U-3-x^^i?-^jt§^v->j;a 

mm^tix\^in^x\^K tfi^ ±Imm.mzii^.^x 

h s';L'^7°^ ^ r 2 1 ^zmt . 3 >- h n-;Wi- y h 4 
3«. ^1^=^:7^ hv;I^^T^'fr2 0fcJ;t/B2(7)7 

^ h r 7 >f r 2 1 J; ^ x±m^fifzm%mn-ff) tl 

TV^^^>\ ^:ftftS^-2 2t;-ft;iT. m3K$>l.l^«iW 

{tmh%2(7^y^Y - T ^ ^ r 2 1 < m 2 «fi 
Si: . jitl?fl<jtcf5a§-tti, i i: <7^x% h EK^tg^ 5 

X. %io-i{mhh\>^):.%2ammz\m.%%. mth 

v^{4^2c07:r hv/i-^r5>fT2 lt^§, W,l<ryy 30 

t bv/p^r^^r2 0«,.&v^{im2co:7^ 

:? -Y r 2 1 Lfzm^m^^mwf- ^ttxM^ 

7lts^dlzmmLXi,J:<^ Zc^^oizm^Ltzm^l^z 

{4. ^nm^j-2 2^m^^^m-^izi:tLx. mtn^ti 
[ 0 0 3 7 ] § ^> fc, mEmtmmizt3i^xi±. w > 

■ :/cr >y N ■ 7-U ^-^ -tr'-i/ 3 M LfcSfs 

tzMf^mim^m 1 4 cieit l . ^ti^ ^Jtw^t^zmmi 

(TLC) tcj: O.^^m. mmm.iti¥iy~hl 5iz 

mm^fif^zm^^m^wm i a ^ztm^titz^- 
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tCfM^tL)ti)£t^'|±m3fc«« 1 4 (ClSli^tLTt^- h 5 

«tt^7fe#ci.-h 1 5(ijfM$i-L7^:i!rWtt^3tf^jf 1 4 
h 1 5{cfM$^,;^^»>^tt^.m.'il 4(3iB#i 

j3R$tL?t»^tts^i^s 1 A^zmk^iitzmim!mm 
[0 0 38] ±fz. ■mtmimm.hzio\^x\±. m^m^ 

JX 0 ^a(4 . 5 3 2 n mcT^Jg^RiO l^-if 3^4 ^^-f-^SS 

' je3Ki!S2{4i2^6-fLiie;^S^i^v*. ItfiaSIMffi 
W,Zii\,^X\t^ 633 nmc7)^;S^::ft;-f-§l^— tf3^4^ 
l^f i> H e - N e L— if 3fejJiT-^) ^mic^U -^f• jli®3fc 
iil ^fli;£.TV^^:i\ He -Ne U—'fyeMI/ZiK.^X . 
6 3 5 nm<^l/-+f3^i4 Sr^-f-|.^»#:^-if3Kj!S&M 

v^Ti,i;v^„ tfz. mimmmmi^zm-^xii. mi<Du 
—f'mmytmi ttx. 6 3 3 n mcou—^^^^-t^ 
i^-^yemi:. m2co u-^^mmytm 2tLx. 532 

^^M3kLX^ 4 7 3nm<7)^— if^Sr^-f^l^— -)f 

yfMl b LT{4. 6 3 3 nm<7)]y—f^^^^-f;s>U—f 
yCMIiZitX-X 6 3 5 nmCOl'— r^tS-^f-S U— !f3t 

mm^^i:ibi,x^. m2cDu~ifmmy6m2ttx 

{4. 5 3 0^-l,>L5 4 OnmOl^— if3t^^t" -S-l^— 1f 
3fejiSr. m3<?)U-^mmytM3 t LXi±. 4 7 o^s^v-^ 
L4 8 0 n mc/)U~-fm^^~t^ l^~^y6m^. -ttl^' 

[0039] ±ticommmmizm^xii. 5 3 

^%^^titz6 0 5 nm(?)mmz\:^—:?^^-ti,my6 

t:.micDyth -Tfv^-r^^r 2 0 J: 9 . ^nmz 

^^LX^^h-ifi^ 5 3 2 nm(ry\y—^itAX'WM»Itl^ 

n^mi)-t^m:i^fifzmit^^ mK^y^h^ji-i-T 

^AT20i,zi:y)^ %'mi\,zm\ii~t^'^mi^j:< . 5 3 
2 nmcDP-Hf3fe4-ei3&mtg^rm3fefe*;&^i?,^^,#i. 
fzWJLcnm.^<r)\^~^-fyiX K> «JS«W{^$> ^ ^^i-t3{4. 
^20r7^ h^;P^r7-fr2 1 tJcoT. 3fcSe<Jtc;^ 
ai-ri.j:dt:LTC,J:<, tfz. ^<^X3lzmt^^^;i 
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^- . X^^m 4 A.tr-r ^ - i i: o T , rr >- h 

.y h 4 3 iz J: 0 , Btijwt; . u~^mmy6m i . 

<^)'7t h'?!U^y'^4r2 1 ^ y'iJl^23a. 23 
2 3 c . :7 ^ ;t.^ 2 4 a . 2 4 b*iigf^§;^t^ j; 3 
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